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ABSTRACT 

We report the first high-energy detection of PG 1700+518, a well-known low-ionization 
broad absorption line quasar (QSO). Due to previous X-ray non-detection, it was classified 
as soft X-ray weak QSO. We observed PG 1700+518 with XMM-Newton for about 60ksec 
divided in three exposures. The spectrum below 2keV is very steep, F ~ 2.4 - 3.8, while 
at higher energies the extremely flat emission (photon index F ~ 0.15, when modelled with 
a power law) suggests the presence of strong absorption (AV P i ~ 2 x 10 23 cirT 2 , T fixed 
to 1 .8), or a reflection-dominated continuum. The broad-band flux is consistent with previ- 
ous non-detection. Simultaneous EPIC and OM data confirm its X-ray weakness (observed 
a m ~ -2.2). The level of obscuration derived from the X-ray spectra of PG 1700+518 cannot 
explain its soft X-ray nuclear weakness unless a column density of 7Y H > 2 x 10 24 cirT 2 is 
present. 

Key words: galaxies: active - quasars: individual: PG 1700+518 - X-rays: galaxies 



1 INTRODUCTION 

The so-called "soft X-ray weak QSOs" (SXWQs, X-ray-to-optical 
spectral index o r ox = loz(F 2kt: v/F^ mk )/\o g(v2kev/v^mh) ^ -2, 
Laoretal.ll997r . ~ 10% of nearby PG OSOs. lBrandt. Laor. & wiilsl 
20001) are active galactic nuclei (AGN) notably faint 
in X-rays relative to th ei r op tical/UV fluxes. Recently, 
iGibson. Brandt. & Schneider! §008), studying the frequency 



of intrinsically SXWQs in optically selected samples, found that 
[excluding Broad Absorption Line (BAL)] < 2% SDSS QSOs are 
genuinely X-ray weak. 

Several possible explanations of this weakness have been 
proposed over the past years, all related to the X-ray band 
(the optical-UV flux in the SXWQs is not strongly variable 
and, therefore, it is difficult to ascribe the X-ray weakness to 
a temporary high emission state at these wavelengths). The 
presence of absorbers (neutral or partially ionized) can re- 
duce in a considerable way the observed high-energ y emis- 
sion dGallagheretal.ll200lL 120051; IPiconcelli et alj|2005t s ee e.g. 
Q1246-05 7 and SBS1542+541 , (Grope. Mathur. & Elvisl 



references therein) and acceleration-depen dent BAL propertie s in 
the BAL QSOs belonging to the SDSS jGibson et all l2009h . A 
strong variability of the intrinsic X-ray continuum can be another 
reason of weakness at high energies. In this case, the classifica- 
tion as SXWQ is based on observations performed d uring a low 
emiss ion state of the source (see e.g. PG 08 44+349, Gallo et al.l 
1201 ll and references therein; 1H 0419-577 , IPounds et al.l 120041 : 
Mrk 335, iGrupe. Komossa" & Gallol l2007l) . In this scenario, a 
reflection-dominated continuum originating in the accretion disc 
(cau sed by strong light bending) can also play a n important role 
fsee lSchartel eTaUl200l I2OI0I : iGallo et alj|201ll) . Finally, the ob- 
served weakness can be an intrinsic property, due to a f undamen 
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PG 1535+547. lBallo et al]20 08). Strong UV absorption features of 
SXWQs cl assified as BAL sources are known to be related to warm 
absorbers dCrenshaw, Kraemer. & Georgel2003l) . Significant corre- 
lations have also been found between the degree of X-ray weak- 
ness (i.e., how the L x diff er from that expected for a typical Q SO 
having the same Luv; e.g jGibson. Brandt, & Schneiderll2008T and 



tally distinct emission mechanism ( Risaliti et al. I l2003l ; see also 
the case of PG 12 54+047, ISabra & Hamannl l200ll ; PHL 1811, 
iLeighlv et ai]|2007l) . This last hypothesis implies different scenar- 
ios for the accretion disc. Higher accretion rates can produce a 
steeper a ox if the X-ray photons ar e emitted in a more central re - 
gion than the UV-optical photons dZdziarski & Gierlinski 20041) . 
or via the so-cal led "photon-trapping" dBegelman & Reesl Il978l : 
lKawaguchill2003l) . A nother possibility is that the coron a is radia- 
tively inefficient (e.g.. lBechtold et al.l2003l : |Progj200^) . The most 
likely explana t ion fo r the dramatic steepening of a ox reported by 
iMiniutti etal] d2009l) for PHL 1092 seems to be a transient dra- 
matic weakening or disruption of the X-ray corona. 



PG 1700+518 (z = 0.292; ISchmidt & Greenlll983l) is the most 
luminous radio-quiet QSO in the optically selected PG sampl e (ab- 
solute magnitude M B = -25.2: IVeron-Cettv & Veronll2010l) . The 
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source resides in a system composed by two apparently interact- 
ing galaxies, with widely separated nu clei (~ 1.6", corresponding 
to ~ 7 kpc at the source redshift; e.g.. lGuvon. Sanders. & Stocktonl 
2006). Observational evidences are consistent with the companion 
being a collisional ring galaxy, possibly produced by a near head-on 
collision with the QSO host. The IR luminosity ^s-ioo omn ~ 5.5 x 
10 12 L a (estimated from IRAS, ISO, and Spitzer data; lEvans et"al] 
2009) implies for the whole system a classification as Ultra- 
Luminous Infrared Galaxy. A rough indication for the bolometric 
lumino sity, L ho \ ~ 2.7 x 10 46 ergs s -1 , was obtained bv lEvans et al.l 
J2009h from this Lir (adopting a ratio im/i-o.i-i/an = 0.76; 
iGuvon. Sanders. & Stockton 2006); given the black hole mass of 
M BH = 7.81 x 10 8 Mn jPeterson et alj|2004 . this implies a quite 
large Eddington ratios, Lboi/(l-3 x 10 38 Mbh) ~ 0.27, as expected 
for this kind of sources. Assuming that the luminosity in the far-IR 
corresponds to the luminosity of the starburst (SB), a star forma- 
tion rate for the Q SO host of SFR ~ 210M Q yr' is estimated 
jEvans et al] l2009h . Millimetre-wave CO(l— >0) observations al- 
low the authors to derive for the system a molecular gas mass of 
M H2 ~ 5.7 x 10 10 M Q (mainly associated with the QSO host), con- 
verting it into one of the most molecular gas-rich PG QSO host 
systems. Moreover, PG 1700+518 belongs to the rare class of low- 
ionization broad absorption line (loBAL) QSOs, a very rare sub- 
class (~ 10%) of BAL QSOs showing absorption from both low- 
and high-ionization species. 

At high energies, ROSAT and ASCA non-detections are the 
only X-ray information collected so f ar (Green & Mathur 1 19961; 
Gallag her et all 1 19991 ; iBrandt. Laor. & Willsl l2000t iGeorge et all 
200(1 A power-law (PL) model with r = 2 im plies an ASCA 



F 2-iokeV < 8 x 10~ 14 ergs cnr 2 s _I jGeorge et ai]|2000h . From the 
3tr upper limit to the ROSAT rate (< 3.4 x 10 -3 counts s , up to ~ 
2.5 keV). lGreen & Mathurl d 19961) estimated an index a ox < -2.30. 
With optical spectropol arimetric studies of the broad Balmer Ha 
and H/3 emission lines, lYoung et alj J2007h demonstrate the pres- 
ence of a wind launched from a relatively narrow annulus within 
the accretion disc of PG 1700+518. The two-zones wind model 
adopted by the authors to interpret the observations can explain 
observed properties such as BALs and X-ray absorbers. Indeed, it 
requires the presence of an inner self-shielding region, opaque to 
X-rays. On the other hand, the BALs should be formed in a part 
of the wind different from the X-ray-absorbing zone, arising in the 
shielded outer wind. This wind can be responsible for the extinction 
of an intrinsically normal X-ray emission. 

In this paper we present the analysis of our XMM-Newton 
observation of PG 1700+518, providing the first X-ray detection 
of this SXWQ. In our analysis, we assume a cosmology with 
Slu= 0.3, C1a= 0.7, and Z/o=70km s Mpc~', implying a lumi- 
nosity distance of D L » 1505 Mpc. All literature measurements 
have been converted to this cosmology. 



2 OBSERVATION AND DATA REDUCTION 

XMM-Newton jjansen et al.l 1200 lh observed PG 1700+518 
(RA=17 h 01 m 24.8 s , Dec=+51 d 49 m 20 s ) in December 2009/Jan- 
uary 2010, for about 60ksec divided in three exposures, the 
first separated by about two weeks from the others (Obs. ID 
0601870101, 0601870201, and 0601870301; hereafter, 101, 201, 
and 301, respectively). The observations were performed with the 
Europ ean Photon Imaging Camera (EPIC; pn, IStruderetal. ll200ll; 
MOS . lTurner et al.|[200lT) . the Optical Monitor (OM; lMason et al.l 
1200 ll) and the Reflection Grating Spectrometer; the source is not 
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Figure 1. The 0.4 - 2keV (left) and 2 - lOkeV (right) EPIC images 
(pn, MOS1, and MOS2 for observations 101, 201, and 301 combined) of 
PG 1700+518, smoothed with a Gaussian function with kernel radius of 2. 
The white cross marks the optical position of the QSO. 



detected with the last instrument. The three EPIC cameras were 
operating in full frame mode, with the thin filter applied. OM per- 
formed observations with the UVW1 (A eB = 2910 A) and UVM2 
(A e e = 2310 A) filters in the optical light path; all OM exposures 
were performed in the default image mode. 

The data have been processed following the standard proce- 
dures, using the Science Analysis Software (SAS version 10.0.2) 
with calibration from July 2010. EPIC event files have been fil- 
tered for high-background time intervals, following the standard 
method consisting in rejecting periods of high count rate at ener- 
gies > 10 keV. The net exposure times at the source position after 
data cleaning are ~ 9, 16, and 19ks (MOS1), ~ 15, 17, and 18ks 
(MOS2), and ~ 4, 9, and 15 ks (pn). Figure [T] shows the EPIC im- 
ages obtained combining event files from all cameras for the three 
exposures in the 0.4 - 2keV (left panel) and 2 - lOkeV (right 
panel) energy ranges (the white cross marks the optical position of 
PG 1700+518). The source is detected with a 0.5 - 2keV EPIC de- 
tection likelihood above 5 in all the observations (according to the 
results of the SAS task edetect. chain applied to the cleaned data); 
above 2keV, there is no detection in the observation 101 (as well 
as in the MOS1 data of the 201), while the source is marginally de- 
tected in the three cameras during the observation 301, and in the 
pn and MOS2 data of the 201 (see Table[TJ. 

We extracted source counts from a circular region of 15" 
radius, enclosing both the QSO host and the galaxy companion; 
background counts were extracted from a source-free circular re- 
gion in the same chip of 30" radius. In Table Q] we report the net 
count rates and signal-to-noise ratios (5 /N) in the 0.4 - 2 keV and 
2 - lOkeV observed energy ranges, corresponding to 0.5 - 2.6 keV 
and 2.6 - 12.9 keV in the frame of the source. No statistically 
significant variability has been detected during each observation. 
In Table [2] we compare the observed variance, as evaluated from 
the data scatter, to the variance expected from a constant source, 
as evaluated from the errors in the count rates. This is done for 
background-subtracted data in bins of 500 sec each. Given the rel- 
atively high black hole mass of PG 1700+518, we note that even 
the longer exposure (after cleaning) is less than 3 times the cross- 
ing time f cross = R g /c ~ 7700 sec. Therefore, we do not expect 
variability in a single observation. 

For each observation, we obtained two images for each OM 
filter. The count rate information was averaged; the resulting AB 
magnitudes are: in the UVM2 filter, 16.01 ± 0.01, 16.00 ± 0.01, and 
16.00 ± 0.01; in the UVW1 filter, 15.70 ± 0.01, 15.67 ± 0.01, and 
16.68 ± 0.01 (for observations 101, 201, and 301, respectively). 
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Table 1. EPIC XMM-Newton data observation log. 



Obs. ID 


Instr. 


Net exp. time 


Net Count Rates 




S/N 


(H Rate - S Rate) 






[sec] 


[10~ 3 


counts/sec] 






(#Rate + S Rate) 








5 = 0.4 - 2 keV 


H = 2- lOkeV 


S 


H 






MOS1 


8816 


1.7 ±0.5 


< 0.16 


3.47 


< 1.02 


< -0.82 


101 


MOS2 


14520 


0.9 ± 0.4 


< 0.47 


2.60 


< 2.76 


< -0.29 




pn 


4494 


4.3 ± 1.1 


< 1.6 


3.86 


< 2.11 


< -0.45 




MOS1 


15630 


1.1 ±0.3 


<0.28 


3.63 


< 1.50 


< -0.56 


201 


MOS2 


16520 


1.1 ±0.3 


0.4 ± 0.2 


3.58 


1.67 


-0.49 ± 0.27 




pn 


9402 


5.8 ±0.9 


1.1 ±0.6 


6.62 


2.12 


-0.67 ±0.14 




MOS1 


18570 


1.2 ±0.3 


0.8 ±0.2 


4.47 


3.20 


-0.23 ± 0.29 


301 


MOS2 


17590 


0.9 ± 0.3 


0.5 ± 0.2 


3.49 


2.34 


-0.34 ± 0.24 




pn 


15100 


4.4 ± 0.6 


0.8 ±0.4 


7.45 


2.21 


-0.68 ±0.13 



Table 2. Check for variability in the EPIC XMM-Newton data. 



Obs. ID Instr. Obs. / Exp. Variance 

[10~ 5 (counts/sec) 2 ] 

0.4 - 2 keV 2-10 keV 

MOS1 0.71 ±0.16 / 0.88 ±0.21 0.43 ±0.10 / 0.66 ±0.15 

101 MOS2 0.64 ±0.15 / 0.61 ±0.14 0.24 ± 0.06 / 0.56 ±0.13 

pn 6.42 ± 1.50 / 8.07 ± 1.90 6.43 ± 1.50 / 9.96 ± 2.40 

MOS1 0.41 ±0.09 / 0.43 ±0.10 0.17 ±0.04 / 0.30 ± 0.07 

201 MOS2 0.22 ±0.05 / 0.44 ±0.10 0.19 ±0.04 / 0.34 ± 0.08 

pn 5.48 ± 1.30 / 8.08 ± 1.90 5.68 ± 1.30 / 8.67 ± 2.00 




0.5 1 2 5 

Energy frame (keV) 



Figure 2. Data-to-model ratio for the pn (red rilled circles) and MOS 
(blue open triangles) data (observations 101, 201, and 301 combined). The 
adopted models are a simple power law fitted over the whole range (upper 
panel), and an absorbed power law plus a mekal component (with fixed in- 
tensity, see text) fitted in the 0.4 - 2 keV, and then extrapolated up to 10 keV 
(lower panel). For graphical purposes, data have been binned to a 2rx sig- 
nificance. 

10 21 crrT 2 ; the addition of the intrinsic absorption implies a change 
in the statistics AC=7.5 for 1 d.o.f. less, with respect to a single 
power law (r = 2.2 ± 0.3). In low-quality data, a steep power 
law can mimic the large-scale scattered/repr ocessed emission ob- 
serve d in obscured Seyfert 2 spectra (see e.g. lGuainazzi & Bianchil 
|2007|) . characterized (in higher resolution data) by soft X-ray emis- 
sion lines, and likely associated with the Narrow Line Region 
jBianchi. Guainazzi. & Chi aberge 20Q(_). 

On the other hand, in the soft X-ray band we expect a ther- 
mal contribution associated with the strong SB observed in this 
source. Fitting the data below 2keV with a mekal model (de- 
scribing in XSPEC a collisionally ionized plasma emission com- 
ponent) with H density fixed to 1 ctrr 3 and metal abundance fixed 
to the solar one, we obtain an implausibly high temperature (kT = 
2.6^jkeV; C/d.o.f. = 163.3/177); a more typical temperature, 
kT = 0.6±0. 1 keV, is obtained with the addition of intrinsic absorp- 
tion, Nh = 7.2^ x 10 21 cm" 2 (AC=13.5 for 1 d.o.f. less). Left free 
to vary, the metal abundance is rather low and poorly constrained, 
Z = 0.05^'i?, with a statistical upper limit consistent with typical 
results for SB galaxies (Z < 0.5, e.g. JPtak et aO 19991) . 

The soft X-ray luminosity associated to this component, 
io.4-2kev, mekal = 2.1_Jjj x 10 43 ergs s , is about 20 times higher 



MOS1 0.33 ±0.07 / 0.32 ±0.07 0.25 ± 0.06 / 0.28 ±0.06 
301 MOS2 0.28 ±0.06 / 0.34 ±0.08 0.16 ±0.04 / 0.17 ±0.04 
pn 2.10 ±0.50 / 1.82 ±0.43 0.90 ±0.21 / 2.12 ±0.50 

3 X-RAY SPECTRAL ANALYSIS 

EPIC spectra have been analysed using standard so ftware package s 
(FTOOLS version 6.10; XSPEC version 12.6.0a. lAmaudlll996l) . 
All the models discussed assume Galactic absorption with a col - 
umn density of N H ,Gai = 2.26 x 10 20 cm" 2 jKalberla et"ai]l2005l) . 
Unless otherwise stated, the quoted luminosities are corrected for 
both Galactic and intrinsic absorption. Because of the small num- 
ber of counts in our spectra, we decided to use the Cash-statistic 
(Cash 1979, cstat command in XSPEC, now allowing fits to data 
for which background spectra are considered), binning the spectra 
to have at least 1 count in each channeQ. 

We created a combined MOS spectrum and response matrix 
for each observation, to improve the S/N ratio. The 301, 201, and 
101 spectra present the same spectral shape and intensity (see the 
hardness ratios in the last column of Table [T). We therefore com- 
bined the pn [MOS] data, fitting the spectra simultaneously be- 
tween 0.4 and lOkeV (for a total of 296 bin); the relative normal- 
izations, left free during the fit, are consistent within a few percent. 

A simple power-law model plus Galactic absorption (T = 2.1± 
0.3, C = 281.7 for 293 d.o.f.) leaves positive residuals both below 
1 keV (more pronounced in the pn than in the MOS data) and above 
4keV, while a trough characterizes the emission between 1.5 and 
3 keV (see Fig. [2] upper panel). This simple model implies a rather 
low luminosity, L2-iokev = (2.5 ± 0.4) x 10 42 ergs s" 1 . 

Limiting to E < 2keV, where most of the flux is emitted, 
confirms this result: the spectra are well described (C/d.o.f. = 
147.2/176 for 180 bins) by an absorbed power-law model with a 
photon index T = 3.8+] ^ and a column density A'h = 3.3^0 x 



See https://astrophysics.gsfc.nasa.gov/XSPECwiki/low_count_spectra, 
section "Use a modified cstat" 
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than expected fr om a SFR ~ 210M o yr (as estimated by 
Evans ct al .2009 assuming that LpiR is t he SB luminosity). Accord- 
ing to lRanalli. Comastri. & Settil d2003h . the soft X-ray luminosity 
corresponding to this SFR is indeed L .5_2 keV, sfr ~ 10 42 ergs s" 1 . 
A contribution from the AGN is likely present at the mid-IR/FIR 
wavelengths which are used in the estimate of the SFR; therefore, 
this value can be assumed as an upper limit to the soft X-ray lu- 
minosity expected from the SB. The present data do not allow to 
disentangle the SB-related from the AGN-related X-ray emission 
leaving free to vary all the parameters of interest; however, we 
can investigate the relative contribution of AGN and SB by fix- 
ing the intensity of the latter to the expected upper limit. Residuals 
are well modelled by a power law flatter than previously found but 
still consistent, given the large associated uncertainties, T = 2.4^| *, 
with a luminosity L 04 _ 2 kcv, pl = 3. 1*" x 10 42 ergs s" 1 ; the param- 
eters are poorly constrained, with A'h = 1.2*^g x 10 21 cm~ 2 and 
kT = 0.7!°; 4 keV (C/d.o.f. = 141.3/175). 

When extended to the whole energy range, strong residuals at 
high energy are clearly evident (see Fig. [2] lower panel). A simple 
power law fitted to the data above 2 ke V results to be extremely flat, 



T = 0.2+ 



. leaving a strong soft excess below 2keV. 



Such an extremely flat power law suggests the presence of 
absorption, or it can be interpreted as a reflection component. We 
tested both hypotheses (i.e., transmission vs. reflection-dominated 
scenarios), adopting for the l atter the pexrav model in XSPEC 
(Magd ziarz & Zdziarskil [l995l) . The statistic quality of the data 
above ~ 3keV is too low to constrain at the same time all the 
spectral parameters for the reflection component or the high -energy 
absorbed power law; in the following, we fix the photon index of 
the intrinsic nuclear emission to a typical v alue for unabsorbe d 
AGN, T = 1.8 (e.g.. iPiconcelli et al.ll2005l : iMateos et alj|2010h . 
Both the adopted models are adequate to describe the overall 
broad-band shape, with values for the common model parame- 
ter, the soft-component photon index, consistent within the errors: 
r so ft = 4.5*}j and 3.9+ g, when a reflection-dominated contin- 
uum or a transmission scenario are assumed, respectively. A fit 
with an absorbed power law implies a high column density of 
A^h, P i = 2.4* 4 y x 10 23 cm -2 . Furthermore, an additional absorp- 
tion of A'h = 4.2^ 5 x 10 21 cirr 2 and 3.4+ 2 4 x 10 21 cnr 2 , depend- 
ing on the continuum model, covering both spectral components, 
is also required. From a statistical point of view, at high energy a 
transmission or a reflection-dominated model are indistinguishable 
(C = 262.5 for 290 d.o.f. vs. 262.2 for 291 d.o.f.); the low 5 IN 
prevents us from completely ruling out any possibility. 

When the expected soft contribution from SB is included in 
the model, ^ 0.5-2 kev, mekal ~ 10 42 ergs s~', we found a flatter soft 
AGN-related power law, r soft = 1.9 ± 0.5 and 2.0 ± 0.6 for the 
transmission or the reflection-dominated scenario, respectively. In 
the former case, the absorber covering the intrinsic nuclear power 
law has a column density A'h, P i = 6. l*fj 9 x 10 23 cirr 2 . The ad- 
ditional absorption covering the all the spectral components is no 
longer required (AC/d.o.f.=2.0/l and 3.0/1); the two scenarios are 
still indistinguishable (C = 259.5 for 290 d.o.f. vs. C = 261.6 for 
291 d.o.f.). 

In principle, the equivalent width of the Fe Ka line can help 
in discriminating between a transmission or a reflection-dominated 
origin of the high-energy emission, but this feature is not detected. 
No meaningful upper limit for the line equivalent width can be ob- 
tained, due to the high background, dominating above 2 keV (see 
Fig.H. 

For an high-energy absorbed power-law model, we measure a 
total 0.4-2 keV [2- 10 keV] flux (corrected for Galactic absorption) 



+A 




Energy (keV) 

Figure 3. Source plus background pn spectrum (red filled circles), for 
the three observations combined, compared with the background (black 
crosses). For graphical purposes, data have been binned to a 2cr signifi- 
cance. 




Energy (keV) 

Figure 4. Background-subtracted data-to-model ratio for the pn (red filled 
circles) and MOS (blue open triangles) for the transmission scenario. The 
fitting model consists of an absorbed power law, an unabsorbed power law, 
and a mekal thermal emission component (with fixed intensity, see text). 
For graphical purposes, data have been binned to a 2tr significance. 



of 9.7+f 5 6 x 10 -15 ergs cirr 2 s -1 [1.84+ 2 g x 10~"ergs cm ' s 
The total luminosity in the hard band is L 2 -iokeV = 1.0 + „c x 



-1+1.5 

J -0.5 



10 43 ergs s '. When the SB contribution is included, as a thermal 
component with L 0.5-2 kev, mekal ~ 10 42 ergs s , the hard X-ray lu- 
minosity associated with the obscured power-law continuum, rep- 
resenting the primary AGN emission in the transmission scenario, 
is i2-10kcV.PL ~ 1-3 x 10 43 ergs s -1 . Data-to-model ratio for this 
spectral fit is shown in Figure |4] 

Finally, the total observed 0.4 - lOkeV flux measured with 
XMM-Newton, 2.72+ 3 '3, x 10~ 14 ergs cirr 2 s -1 , is consistent with 
the upper limit i n the 0.6 - lOkeV ASCA SIS0 counts reported 
by iGeorge et al.l feOOCh . i.e. < 3 x 10 3 counts s ': assuming the 
steep power law-t- absorbed power law model best fitting the XMM- 
Newton data, WebSpeiQ predicts an ASCA SIS0 count rate between 
0.6 and 9.5 keV of ~ 0.87 x 10~ 3 counts s -1 . 



4 DISCUSSION AND CONCLUSIONS 

We have presented the first X-ray detection of the loBAL SXWQ 
PG 1700+518, obtained from our XMM-Newton observations. 
Most of the flux is emitted below 2keV; above this energy, the 



See http://heasarc.gsfc.nasa.gov/webspec/webspec.html 
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signal is weak (see Fig. [3). The observed flux is consistent with 
previous ASCA non-detection in this source. 

The soft emission is well described by a steep power law with 
T ~ 3.8, or assuming a thermal component with kT ~ 0.6 keV. 
However, the luminosity derived for this component is a factor 
of 20 higher than expected from the SFR, and suggests that the 
emission is mainly due to r eprocessing of the AGN emission (e.g., 
iGuainazzi & Bian chi 2007), with a contribution due to the SB ac- 
tivity. When the thermal emission is rescaled to the upper limit es- 
timated on the basis of the SFR, the lower limit to the AGN con- 
tribution to the soft X-ray emission, represented by a power law 
with T ~ 2.4, is Lo.4-2kev,PL ~ 3 x 10 42 ergs s -1 . Above 2keV, the 
extremely flat power law ascribed to the AGN can be due to both 
an high-absorbed power law (Nu,pi ~ 2 x 10 23 cm" 2 , T fixed to 
1.8) in a transmission scenario, or to a reflection-dominated contin- 
uum. While a strong absorption is not unexpected due to the loBAL 
nature of PG 1700+518, the quality of the data is too low to dis- 
criminate between these possibilities, or to constrain more phys- 
ical models: e.g., to test the ionization state of the absorbing gas 
(taking into account the BAL nature of this QSO), or to investi- 
gate where the hypothetical reflection could take place: distant ob- 
scuring matter, implying a Compton-thick nature, or the accretion 
disk, possibly contrib uting to the observed soft excess (as in the 
case of PG 21 1 2+ 059, ISchartel et al.l2007ll2010l or PG 0844+349, 
iGallo etalj|201ll) . 

No conclusive result is obtained considering the AGN- 
dominated mid-IR continuum, that can provide an absorption- 
independent measure of the intrinsic luminosity even for Compton- 
thick sour ces. Assuming the ~ 1.2 x 10 4S ergss~' re- 
ported by et alj d2007h . the absorption-corrected L 2 _iokcV ~ 
1.3 x 10 43 ergs s for the power-law component would be con- 
sistent (taking into account the strong uncertainties) with both 
Compton-thin and C ompton-thick nature (see e.g. fig. 4 in 
Alexander et al ,l2008h . Note that, at face value, from the low lumi- 
nosity obtained considering a simple power-law model, L 2 _iokcV ~ 
2.5 x 10 42 ergss~', PG 1700+518 would lie in the region where 
Compton-thick sources are expected, in the same diagnostic di- 
agram, thus reinforcing the hypothesis of strong obscuration. In- 
sight into AGN energetics can be obtained from mid-IR emission- 
line diagnostics. The low ratio between high- and low-ionization 
line observed in PG 1700+518, [Ne Romanv]/[Ne Romanii] < 
0.2 tevans et al.1 [2009), typical of energetically weak AGN, is 
similar to the value observed in the loBAL QSO Mrk 231 
([Ne Romanv]/[Ne Romani i] < 0.15, lArmus et al.|[2007h . where a 
Compton-thick absorber dBraitoetal.1120041) is able to block the 
majority of the [Ne Romanv] line. Non-detection of polycyclic aro- 
matic hydrocar bon (PAH) features in the Spitzer IRS spectrum 
dShi et alj|2007n of PG 1700+518 can be due to a combination of a 
mid-IR AGN emission partially sweeping away the PAH, and a not 
strong contribution from star formation activity: note th at Mrk 231, 
where aromatic features, although w eak, are observed (jArmus et al.l 
l2007h . has a SFR ~ 470M o yr' dFarrah et al.ll2003l) . twice the 
value found for PG 1700+518. Summarizing, mid-IR data are not 
able to distinguish between an absorbed AGN and a Compton-thick 
AGN scenarios. 

We can use the OM observations with the UV filters to 
characterize the low-energy emission and to construct a broad- 
band spectral energy distribution (SED) of PG 1700+518 from 
simultaneous UV and X-ray data (in principle, variability can 
change the classification as SXWQ). The OM flux is compati- 
ble, within the errors, with previous observations: in Figure [5] the 



OM data (red squares) are overplotted to #Sr-FO^| and IU^ 
spectra (dotted lines). At higher energies, the EPIC pn data (red 
open circles) are plotted. From the OM and EPIC data (corrected 
for Galactic absorption, following th e extinction curve provided 
by ICardelli. Clayton. & Mathisl [l989), we compute an observed 
a ox = -2.19 ± 0.05. From the relations between the broad- 
band spectral index and the optical l uminosities obtained for sam- 
ples o f optically-selected AGN (e.g.. [Gibson. Brandt. & SchneideJ 
2008, and references therein), we would expect from the L uv of 
PG 1700+518 a value of a ox = -1.59 + 0.16 (where the uncertainty 
represents the dispersion in the a ox - Luv relation); this would im- 
ply the X-ray emission marked with the dotted line in Figure|5] This 
supports the hypothesis of soft X-ray weakness for PG 1700+518. 

The observed a ox is typical of optically-se l ected BAL QSOs 
(g ox ~ -2.5 - - 2, iGallagher etail 120061 : iGreen & Mathurl 
1996), while it is more negat ive than the values found by 
iGiustini. Cappi. & Vignalil (2008) for a sample of X-ray selected 
BAL QSOs (consistent, within the errors, with the index expected 
from the correlation with L uv )- We obtain a low a ox value, i.e. 
o- ox = -2.01 ± 0.20, even if we consider the absorption-corrected 
value of the AGN-related luminosity at 2keV (dashed line in 
Fig. [5}. This means that, although the strong absorption observed 
in the source (typical of both SXWQs and BAL QSOs) can be par- 
tially responsible of the observed low ff ox , its effect is not enough 
to completely explain the soft X-ray weakness of the source. A 
similar result was found for PG 1254+047, that is not only an 
intrinsically X-ray weak BAL QSO, like PG 1700+518, but also 
heavily X-ray absorbed, with a Nu > 2 x 10 23 cnT 2 ionized ab- 
sorber dSabra & Hamannl l200ll) . On the other hand, the column 
density required to obtain the expected o- ox 1.59 (after correct- 
ing for absorption) is consistent with a Compton-thick scenario, 
Nh ~ 1.5 X 10 24 cnT 2 . 

PG 1700+518 is therefore a very peculiar source, thanks to 
the simultaneous presence of outflow ing wind produced in the 
innermost regions dYoung et al.l 12007). high nuclear obscuration, 
and strong star formation activity. The se properties make thi s sys- 
tem similar to Mrk 231, for which iFeruglio et al.1 d2010h pro- 
vided direct observational evidence of QSO-driven feedback on 
the host-galaxy gas content. The host galaxy of PG 1700+518 is 
part of a collisionally interacting system, that is also one of the 
most molecular gas-rich PG QSO hosts observed to date. This 
could suggests that also in PG 1700+518 we are observing an 
early dust-enshrouded phase in the QSO evolution, predicted by 
the theoretical models of QSO activa tion by galaxy interactions 
dDi Matteo. Springel. & Hernquistl 120051) . Deeper X-ray observa- 
tions are needed, to properly describe the observed emission, to 
determine the physical origin of the different components, and to 
weight the contribution of AGN and SB. Moreover, information on 
possible variability in spectral shape and/or intensity is fundamen- 
tal to investigate the nature of the X-ray weakness of PG 1700+518. 
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